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(54) IMAGE FORMING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the 
number of components, and to reduce cost, by 
detecting the number of writing pixels and 
estimating the toner consumption thereby 
performing toner replenishment without using a 
detecting sensor such as the toner density 
sensor. 

SOLUTION: In an image forming unit 1, the toner 
consumption after passing the maximum writing 
width L in a specified section of a developing 
sleeve 1 1 and a second agitating member 45 
arranged close thereto, is estimated by 
calculating the number of pixels written in the 
specific section as a whole aerial integrated 
value of the image writing width L 
correspondingly to moving speed V2 of the 
developer, and multiplying this value P by the toner sticking quantity D with 
respect to laser beam spot diameter per one pixel, so that the toner quantity 
corresponding to the toner consumption is replenished in the timing matching with 
the toner being supported to the specified section where the toner is consumed. 
Counting and storing of the number of pixels, calculation of the toner 
consumption, the toner replenishment control corresponding to the toner 
consumption or the like is controlled by a control part of the image forming device 
body. 
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#W¥9-1 6 0 3 6 4 



1 

&{fete-*-*>3l{fe£§B£sJyi§U &m«!£sBi: UC. 3ft 

* y -^Min Officii, si 2 nmrnrntm sn. 

Effif^Bitt&teS^vf-tfffiBi**^ r©sa?-fc> 
[000 1] 

*^ y Tt*ht£%> —foftTkWSiffl Sr ffl v ^fc|S<£$SB^ J: 
9 LT^&fcrSB&^^fiKil-rs,, 
I0002] 

lc«mbfc^, ^fc#±K:Rtt&BT-JP»&&ffft-t--5 
SBC J; 9 5i«! LT h i— B£ UT pTffi«fefc b s S£ 

KB* LTSB»B{fe&#Sm^K:^©B{feJ&£ISifi 
tftott>ixx*s<9 , Ig^sm T'yv*-, 7r^iX3:y^ 

[0003] r©±5 fcB»J&£l£Bfc*s^T\ m&#J 

C h-J— £=* + y Ta^fc5-j£#m^{S#J&ffl^5i§ 



2 

10 [0004] 

i*w#]WifeLj: 5 i-rsgfls] ^o-^sm^j 

Srfflv^B^^BT-Ji, 3§B, 3t{fc$+<D K^-S 

[0005] *£"C*SWiTfi» h-f- SS-fe^lh^W 

titt U SPfi^lROfiiJ®, 3 ^ b <mMZ® S r t S: B 
[0 0 0 6] 

«^ y -^iiiifc'wf te* i .'• &2<omm>itt>mZ: 
^ y jcifi^i- 2 v , ximm* 

fcilfl^^igBI^:*5V^T, BSiBgi&x y -^xvrtt^ 
a^-T5l^2««igi5*t©, S(FlBS^ii^^(::J;5S 

40 v, i»je$*ooSg|2»-f5#©:t,^^ny^S_ 
(cjgL^-cia^$^fcB^S:P^> lB^fcy^hi- 

[0007] $ e>ic, *%^-c«, ■fefejtfrfc^s h 

i-Sriu, t&famft^Bfimcag-fcviriEfiu r 
50 oaa-fe^-c^ftis^fcas^mbfch^- 



(3) 



6 0 3 6 4 
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[0 0 0 8] 

o^m^«^-c*>5o h Hi, MHKA 

£04 fc*WAT^-*rfijfcH«»dafi«*ft:^Jf bii 

[0 0 0 9] B3XtfB4Jc*rf-«fc5^ h 
1H N cr-y h-jr-^2t, rtvJCjfflii^ttfc»J6r<5 

5*. i3c<»*r*h^-yir>f * 

4, Ste*—**'*— 5. Jkffl*/<-6tti 

^JEftditfcHQ 1 0 2 (04) 11, 04le:|l^L-C^ 
^v«-fy^8i (03) fc*oTB«$;h/o* 

[0 0 10] 0511, i3SOT4lOTl^7^^ 
-4 v m«y-^^^-5, X^±*^r-6Sr^-^* 
*3)&^^tfei:f(oaff^t««S«@^^ 0 
6 1*0 5 * Is] OKI* ^o»#WH¥BB"?ib*. ^ y 

b^-X2Kll, »m»«<O^Stt5« 

5 0 ft, 05K*5^TI1, *«n-7 8t«3t»7jj^ 
[0011] ■feSAIfefmic* «3tefle7ttB*l>TVA 

* v mimic iotH3m5 &#H\*r ft \^\B]$mm 

fc«J*S*bfcHn3 4£3§LT^-;y h4— *2rtKA 



4 

7 11, ««>XB«lfc^fl4.tf OAS- 15 0 V^SJIl 
fttffc, «#»7*\ *oSBttffi2*0!*.tt-- 1 100 

vm * ft s <t 5 k-ikkhimw-*. - <o t # , «id 

—7 8 fcii, B^LTv^ftv>mail- ioTSf^mEE^ 

[0012] ±&<d£ o \mfe<ommz&nzMt.mb 

10 U-1f*L 2#JHI*S:fc*. r(Ol/.-f*L2lt ®ft 
»riafi«*flc^3£»S^fc, B^LT^ft^#*i&*# 

£o§ IT^- y h * 2 ^AM-r^o * LT f% 
1 h> ho£ CBX) ¥fi-e«*«:±^»«»« 

0 7I^-2 9 0V£ft!9, W-1fAL2(0flMt$ttftVN 

ouila) <&xffl«t»t, m&<o- iioo 

20 [0 0 13] -*, a=7h^2tlt 03&t*0 
6 Id** b/c £ 5 fc3i«gSfi 1 0 (D&m* U-^ll (0 

6iai/T$f) jwaeitticXfts*^ ro^y- 

/ll (Mtfb^dclMWtcB 3 lc*5*t SKi*tf*rRlK:|S] 

i«^12O^JI9 0l:il hi— ^^tDT 
«r*T5»#«O^*»*a«Bl0-l (0 3) 
30 Six, ««;*JJ^-:/l lOMffktiv £#«:«F»1 3t 

[0014] m&xy~-7i ii>m&<ox.*>\z.wm'rz> 
r £ laot, 51*^-* i 2 ^com^J iont m 
^i3 !)-/n ±\^tm $ ttoo^ 

K^^yw-K14J:9^^a*y«fMt^J;o 

mx. m&x v -if 1 1 * jgftft 7 1 ^ra<oa«««-. 

ov^^^/wr^mjE^^$tirv>6y u c^, ^ 
40 tta^^t^s^fcattsj^b^-^, «*#7ji<o 

h^Hfc^»J**^5. rftt>*>«3^7fc»j«*jx/t 
[0 0 1 5] r<Dj;5^ S«^gl oil, $8t%fo7 «t 
y TSr*i-5-ric»*ififW»Jl 0 1 fcJBVVC hi— tti: 

uTpm«fki-5ffl«:ftu a«^p-/i Hi, m« 

50 [0016] B«»ric««*ff I^Jl, 0 3 IC^-T 



(4) 



4#BB¥9-1 60 3 64 



5 

3 B T^-T <t 9 ±TO^ K# 2 3 , 2 4R 

x*m*mmtii0i$Lmmvhtiiz.ttop'{ K2 7 

2^fflttT&i££;ftS< ) J^<5S££«1 0 Oil, *£>jfe 
fcttfiTv Jgftft7 i:fi?P-7 l 5 t<Dffl<om^&2 

oo^ L-asftf* 7 tc^« bm 3 *5tf SKW 

1 0 0 1 7 J *g##7 Sr(Btfc(s¥*l OOlt 0 3 

mWM- 1 6 J&ftft 7 * Wfc3gtf5»V^JR« «fc <9 
Jfc 5 s 7 «:Ir1V^«oB««- 1 6 <D»»tt«#JR 

1 0 0*«#{^>«HiL**r< LTl>*. 
[00 18] m^ttt LT*l»«WS#fr»i\ « 

[0 0 19] bi-~&m^mm?tft7±\ztt%vT^ 
B3ic^ut* 7(0 

7 »4 H an y js 2 lC*5tt 3 <D— »fc 

XixmULZMz* V -~>yJ!r~-x 1 9 *r*U * 2> 

* y-^y^^i 9rt^iaasttfc f^H*iS»*t 

a 0 * y ~-->>r7\s- k 1 8 n; 7 <o$m\m 
e-r* vi--zm&mmfab& : £i,x%<D%:m*mffi± 

[00 20] £LtO £ 5 fc, UfclUfc^riaSlttt, 



6 

■**fc«R^ftfc"j6#S*Ufcff§fc3.^5r h l fit, ±ft 

lr-x\z&fttftzh<DXh~DXs 

7, ttn-7 8, mmiwi oRxt?v--^ymw 

1 7 0«g^a-^ h*— * 2\ZimVt>tlXlfe. 
[0 0 2 1] b©#«i«S»fc:oivc 

■«* (OPC) *K9A«©W«tt*BUifc»*Ufet> 

ioopc«**<t94D, awsopcaafcfwi, * 

(0#«ttSKJi^ 0 . IMIm jn©ff***1-£mfif 
(CGL) 1 075^3 O^mtomtn 

20 [0 0 2 2] a3M05l^tfcff«a-78 

7 zftmrtzismmiio-mzmffcrz h<ox 

in-7 8 *<0S#*ft£«»J^ -*»t*H 5 
^Ttfci§3 3 a ^^tL^tUHMEiffi|C$J§Stt, ^ 
CO^S-W^ 3 3 a tt, »«D 8 LXWrlcmTtZ 

30 8 ^^fCl N «3W7lC»tr^XttI»IW1-5*fRjfc3f. 

a - 7 8 ^ o rfi < m wc^m o - 7 mm mt<o-m 

XhZ>? V K3 2#tt*£;kfCV*5 # 

[0 0 2 3] l^tfc^33a^ Sln-y^ 
X 3 3 ©*#*|rJ* OP^ tcH, B^ LT V ^ V >jg 

3 *tmft&7\c#i,xm&i-zfo% ^*pEsn, 

40 fe, ftn-7^3 3t, «*#7©*®^L.T 

-^3 3 o»#*Si*««fPd53.^ 7 h ^r-ix 2 <^>^-^ 
*#3lc»/SS'ilfc»9*3 6 (a5fc-#fctffcM 

f) fcia^t&nr^s. mfin-7^^3 3 

« x ^-^^7^-4 (S3, H4).tCJ:oT^-^*ff 

3*^Oft»tfflU^IBJhSttTV^ 0 

*3^, #«o-7^-^3 3O^*^4$gflSi:<0ra 

ic>b, JiiEUfc»i(offiig^yy >yh\m<Dm2<D& 

50 tt, ^it^J:oTffifSn-7^-^3 3««:7(DS 



(5) 



■ «Wp9-i 6 0 3 6 4 



7 



8 

a* ^LfcB#»»T-A4 10-HB4 1 a fcJBESrt- 



[00 24] 4 tt, «*ff7.Xt«f«ti- S 0 rWcJ:9»r-A4 1©<IMB"4 1bttB3fc3S" 

%Zftiri><DXlhZ>t>K ^<^)i> '±3fcDj:5fc, 3S2(D 311, «r3£*>fg 2 0Ei^^ y V^3 7 0ff«T«fc» 

JBB^y^3 7^J;oT#S&§tt^««o^7^- 7*fcA»*-*#ffll!:»^S. :w:j;oT«to- 

* 3 3tf\ ^r-^**3^e>^ttftv^J: 78 7©*B*>fe«h/«. B^J^BOfHKi 

3 3ffl*>8ufcbfc* h s"Wt£Rtt£&^& ^ItfcS^ «*ft7^Sft*tt, **B»*q&£ 

[0 0 2 5] 0 3 J: 9 fc, BBJKlftttB* 10 ±m<D X 5 fc, *©fW&#JhB#fc % 8 

(ttctt, #i»3 8*Btamr**tt*?y?3 9#R «7^'&MHd«, ■{fe^»#^^»»M«*55s^i- 

*VCVvt\ 1^77f3 9lilIsIO»-C12 0 o 0 [0 0 2 9] ft, «r«o-7 8lCf%^ apffttBJ:- 

Slxfc»t7^4 1©-«4 l-a*B«U"CV^V>tf' ftn-7(Dfa»iOTI^ « 9 JMAftoMttfrB- 

-W-4©Up3 4S : autfftn-7^'3 3 #*>d; *flGJ: 7 8 

«iM2(DEi^^y >-^3 7<oanffffffl^j:o 20 1/1 ooo^flixs^^^pffg^^ti, rixiaot 

T\ MftT-A 4 1 0«4 1 b KBE***. M*m^g*»t-^^v^ifW*#tsr^^d5^ 

[0 0 2 6] ^/A3 8ffl3(wfUc(El6fi:f^ii6t < ft£ p 

V^T, ^F#ai t/TUfc*AB»»J5«t7-iK4 1(D [0 0 3 0] «to.-7 8 fc.±S*tO|iW**i.tt 
-$84 1 a^otV^i'*,.»«D^^3 3.fc S«EM»^^3e«»M*^cov^^<D** 

®3^^ty t cteg^^A^^>TV^^^^ SrRffll-* ftP-7 8(Og 

Jftfett7©*ffifcjBE»U ^r<D^mn-7 8 0^JCPP *P^*«ffll/tV* 0 ^UT, SiP-7 8 0tS^ 

*n*ftfcmEfcJ:tK IK«oft<«HI6ff7*iJf«o«tt tti¥JU:£ LT> BStbftTJ:'*!^ ?-x*'*-4\m 

KWmtS. **ttfcf— *.^^4 3^ttfflSHTV^-5 0 s 
[0 0 2 7] ±»OJ:5H:«f*P-9 8l4, «*ff7S: 30 ^^43H, ftn-7 8 0i®M*^U 

»«r*wnww?te, «**7o*B^«ftbb*tr lu - 7 8 ^iA»Lt^oitffito^ fb 

3 9*sfHBiur*A3 8#1 2 0° HHBU B [0 0 3 1] Scfc, aftSHtl Olcov^TRHi-^ 13 

3fcflF*ai ^Lfc*Aiiitt^8li7-A4 IO— 3, B 5RVB6 Sr^flRLT^ttWUfci 5 ^ 

*84 1 afcffiSrt"*, Jg»T-A4 lCDto 4r-*.l 2fctt, fl&rf/h&ttKfltJ: 0rt<5*.* y 

*£4 1 bli, »Sn-7^^3 3S:«*#7©SII: h^-ir^-r^r^^^Jl 0 1#JR*S*l, w 
SBS1"<5|plt^DJEUX»»$-fr^o :(0^fiD- 40 ©aftflWlJOltt, «^»L<ttW-rs!RlRt«l2«> 

7 8tt«i*ft:7 0*Blcffi«bfc**"C*>9, ftoT,^ JJBWiW.4 4, 4 5iaoTift.^-^ 1 2cDm&^9 

y ^--^^V K3 2 8 *>flBWE«f- o'rt*A^^fc«IH^*itoo*^*ix x y 

*><> ^(d», #m»-9 8ji«**7oiHieca»uT -/n^$w 0 m»*y-^i wm^titz 

EMEU ^ y^y^y K3 2«Jf «a-7 8©«ffi »ffc»]tt, «r»©J:5.fc % y — :/ 1 1 

*rfWM-«. £©J:5«ci/t, *«o-98* ' fcRrtfe*Lfc Y9 9?y— Kl 4lcioTJlffS:aM* 

«toffi^f:^t> «*ff7^©«m»^«rtT5ri: a«^y-^l loai©5*>, «*#-7Ri«Wi 

3PHJhStt, «*#7©»«A7*^«rK±"t-5r^^ i-*mj»ttt, 2*»e>»WfcBaU"CV^S. 

-e^so-c*>6o [0032] rr-c, ^(0^355 
I 0 0 2 8] *fcH«*riaS«<DfHBSrff±i--5i:#, 675^2 OmniOr^^^^AJ: '9A«mtttn 

WI^9y^3Sc!)fWbltJ:9, *A3 8liB3^W# 50" 9, *©HBWtnitfc»|jcSft*^ 



(6) 



4#§f!¥9-l 6 0 364 



[0 0 3 3] 06^i-J:5^ att^y-^H^rt 

ffifctttt 4 6 U -©«4 6 \ttifi&<DWft 1 3 3&5 

@&£;ftTl^p M4 60^{ffl(0^4 6 a I*, 

*M©»»4 6btt, i^li^llO 
*«»£«»H3t**tfc^ y ) -:/*WB*4 7 fcttSSr^ 

«f«*4 7<D#giS4 7a(t My h*—X<D*-X*#; 10 

y-r/l 1 o^«r«oJB«li, «g£^LTtt4 6fc:[El 

teiftfci»$ttrv^s. rrtf? rum * 

[0 0 3 4] ±3fi<0J:5fc. **4 6li, Afrffl 3i*lc 

^4 8^-r^fc«*i-5Hlft»^l»*fllo*y^ 20 
yy^4 9 (04) ^Sr^UTHHaB»*tb5r.i:£J: 

[0 0 3 5] H7|4, 3ffc*y-^ll'*, ^ErOrt»£ 
* oafcE, 1 5 <DWG 13a7IiI13 

e ii, aft* y-^ii omjjfoizwmzfrxzti^ti 30 

WBUTl^. ^LT> rix&QttSl 3 a^Sl 3 e 

8t*»*Pi7SSPi^»*Six6. 
[00 361 ^1 <p»* 13a 7 

u *o«*»*wt, «*»7-i:a»^y-^i iot 

^IHtrtt^llJ: 9 t 6 = 3° 7^10° £#_LflflK:tr- 
^«r*LTV^. 8 0-10 0 

(mT(^r^7)) 

me#»Jo* * !> 7 J-^ll 40 

fc»ftsnfc < ft 

9, Ld^«*ff7 0ft«ffi»£«»Lfc-h^-35< W- 

[0 0 3 7] %2<oWS\ 3bfc**flfca#*p 2 H> 
Sft*--*1 2(DMP»ifi«lC5 0-8 0 (mT) <DtT 

»ft»«taH-a**l^ M^12©T«S»© 



10 

2 aOKRfcaft 

So 

[0 0 3 8] I3^13cl^ mi^V* ZMtfL 

!40l^l3d^B«tt v lM*P 
4 (a^SlOmTJ^T) *r»*r*. : ' r^<toX 

[0 0 3 9] -*4(0SWl 3 d^Sfcftri, «fc»U<lft 
WlN5lll2©a»<W4 5 (06) K^fl^^S! 

Kl 4<o««-efl8t)K«i««:/hS< U W&M 

[0 0 4 0] JfS5 0«rai'3 elt 1M*P« *»J* 
1 <DW£ 13a <0««->atS*. 8l««ISr*Jt 

£. *o«*»*p.s- iov-pmimm&mfeztvx^ 
[oo4i] ifc«**7©iHBiGp 

Gp=GdX (0. 8 — 1. 0) , Gp-Gd- (0-0. 

I 5) mm 

[0042] !) 1 1 * v s (mm/se 

c) , 'lS*fr7 0HaS:vp (mm/sec) ti-^^:, W# 

vs= (1 — 2. 5) Xvp 
[0 0 4 3] H6»VH8lc^-rJ:5fc. 

I I (D&mwm^&m-rz* v -^mmt* 7 o*a§p 

4 7alt *«X»««t5 7£lil(EeftJ2:|R^'U #4 
6 0>#«tr«Hm4 6 a tt¥ttM£Mpffit5 8 £ffi»®C 

@ 8 Jc^i-i 5 £, r*bfefc»**iife«?Llc#atStt 

TK^^yw- Kl 4^Cii^a^C5 9lUo 
T, K^^yv--K14lcattSHTV^. ; l6oT, r 

yu-Kl4Srm«^y-^l ip^bTBJet"*. K 
>^i/-K14 Srm*x y 1 1 fcSjU-C±3fiO X 



(7) 
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[0 0 4 4] B5it/H6^f h^r- 
X 2 <Dtr-X*fc 3 Kit, *<D^«I«^#«I«^K 5 1 
t > ¥flMSIrt« 5 2 £31 U *©*{HfcJMlM« 5 3 t 

2, 5 44>JJttMa*, (03, 13 

4) (OldftOWEtDTSft^tl^tL^ftL, *<&ift« 

oT, 12 <0^frc0Sr«O{ftf«^«lfe$ixT 

OjMB0^tt> B3fc#»5afcttLT^l/t*>* 0 
[0 0 4 5] «*ff7tt, ^<D«#*|Rj#«ttmH3£* 
^C7 7^M8 6, 8 7^ #fltHftl©fit«*«>«5 

2 shames 3 kicztizwmms&Kimz 

tlX^Zo *fc«4 6 <0#tff{fHWV4 6 a fc«c£Ut¥ 
MttSfcttttfl* 5 8 % #«MIBtt««*« 5 5 LT^- 
=^ h >r~* 2 5 2 fc[nJte*tefc$#£*t 

T^S, -SfelJl. ^y-^*(fBt4 7(D(IS»4 7at* 
{RJ&gfcfc& 5 6^ lTa^ y b 2 <D jWWMR 

5 3^ClHlKSffl-S:«F^nTV^5c *«<&£*MWt5 7 
fi, *«rt«5 4^C0»(c«ffl4«rffifc«^-f--5o 
[0 0 4 6] ±»©J:5^,-«*#7ta«^J>-yi 

otS^y^l 1 l:ifcft|»:7 0*-MBEIt*-*fc 

men. k#*>hrgp ^»*c-ftwt».*-jt«. 

[0047] *fc, H8fc^Lfc*5fc> 

i hiRftft7 t<om<ommmmo±mm\zim\,x, a 
v 1 1 *>±»*«v\ y t^±©»«» 

5 Oil, «^tfPETXttPUR4^3tV>«JIB*ve,fit" 

^ mamion-~4>hi-~ <omn*V5±Lxv>z c 

[0048] B8fc^t»<, m\t¥1&M<D& 

£»S»t 5 7,5 8 fcl*»i^(SJ|gfc if »»ferit5*^ K;> 
-/W6 1, 6 2^^ifixWt^l, :n^Ot^ 
-/P 6 1 , 6 2 l*SM6* !> 1 1 O«¥*lRl#«ft5<0 

[0 0 4 9] jlfftBOffS l&lffg2 (OfflftWti 4 

4, 4 5tt, H6^-r±5^ W6 3, 64£, 
«6 3, 6 4{cH«*ttfc*ft(D«B«6 5, 6 6^ 
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&*j3telvtv* 0 B5fc*5V^TI4, H«:W») J M-<-r 
tifR«teMLT©B^*«ftLT<feS#, #*T 
R&6 5, 6 611, »ntrH»»D^*J»R|c»rtS 

6 4K@£LT#m#M*4 4, 4 5«r«*1-«rfct> ■ 

[0 0 5 0] *l©S»«#4 4ttU *©#6 3©ft¥ 

5¥IWoa«6 7 t JMWrt«5 4^tt-?WH«Bi 
10 ftfcja*^ *fc*2©jUMW4 5©(H6 4ll * 
0«^*lfi]#«JfPiS3.n^ K^r^ 2(Of|tMtW 5 2 

• ttSftT^*. Zfrb<Dffi&mt4 4 f 4 5©# 

W6 3, 6 4(DAWms% «B^T6 8 f 6 9 2^ 

-T/flttfaM 7fct>I*»3 f r 7 OtfBSSHT.V**. .r 

ttf>^^r7o, 6 9, 6 8«B^urv^^ra^r 

[0 0 5 1] a»^12fciftt5^*- 
20 flc 3 fcf*. m 1 RtffB 2 ©JJtfWMt 4 4, 4 5 OF^O^ 

k 7 1 as&K^jhs 7 i o^mmt mw&® 

QXfrthX^X, m&7 1 a, 7 1 h&*WetmfiL£ 

iix^z> 0 

[0052] mmot pi^p -ymm 4 7 *sh«^ 

4 7©EME^K»^T7p, 6 9, 6 8t^B^rSr^ 
tTHMf2^W4 4, 4 5^fiit&ils w 

Wei: r> , S«^-x i 2 rt«SJi9 6icjR**ix 

^m«»Jtttt«0^7 1tJ;o-C3ert$*voo, 
tt)JoiiS&7 1a, 71b^IUilt6o wtilcj: 

KMZtiZo *ffiH«6 5, 6 6»i, fflRO-SPSr^J?) 

[0 0 5 3] r^l-C, &mtmt44, 4 5iC^oi>-5tS 
RS6 5, 6 6©tf.^t:P. *0*n»0««*rYfc 

P= (1/3-4/5) XY 

4 , 4 5 (owmmm < * o , < * 

50 [00 54] SlWf2^W44, 45^ 
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fc^PfcSVMCl^UV -t^#«H«6 5, 6 

vs fcoBM&tt, 

vs= (1. 1-1. 5) Xv 

[0O55]fflR«6 5, 6 6 0^itv ^±15^^ 
< ?K *fc*fcfia*T*>5 !> 11 J:<0» 

vm<D#&\zmm&&< mtwi ±\m&$fr 10 

* hi-HW**tr 

[0 0 5 6] #a»»W4 4 f 4 50ffiRS6 5, 6 6 

ts flM7ixra«t*^«fc©iBoiMiitt, o. 

* > ac^wtHs 7 1 ^a^* wz^ifticiii < m 

[0 0 5 7] %2<Dfflfrmt4 5<DmBWL6 6£ 

m&xv-yi i k<Dm<Dwm&s 1. 5-3™^^ 20 

[0 0 5 8] B 3*^H 6 lC^?1*jfc«T«t* »»*— 
^12 fctt, 10 1O hi— »ft*tfc*!H-*1r V 

" [0 0 5 9] MWJttBKMttctt, B3^t/B4lC^ 
Lfc J: 5 1- hi— tt#&ffl<0 hi— # h/P 7 3 aMHtift 

fcS6»snTv^« 0 aft*—* 1 2 rtoaflapja 9 0 \z 
tmiiiitmami 010 hi—mmmmmuT\cf* . 40 

*^»7 2fc*oT«ft$;h,5^ 

^<DBfttt7 4Sr^UTia<BB»$H, :ixl^oT 
^(P hj-~# h/W 3 Offii^P 7 3a hi^L 
±*'<-6<0±M{£mtiL£ti1tmn6* (B4) 
T, ^*»3lCJ:oT»a$nfc ht-«&i87 5' 
(H5, H6) tcfftte&ft*. 
>[0 0 6 0]ffij$ hi— fcJR^Lfc hi— # h/^7 3 
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P 7 3 a KiafeJv hi— ®&M7 5lcffijf&$HS e * 
OH, hf— #h/^7 3* hi— *fiif&S&7 '5£<&IHte 
tt. Jffij&hi— ZMft-tZ*?"* (BBHM*) 
*k rH^«toTh^-^h/^7 3^^(7>hi---^m 
^^hi--*pa»7 5lc«»*tt<5 0 hi— ^h/w7 

3?riHi^'r^i?ibtt7 4^t^ B^urv^v^m^y 

«K*?^#*:/Sjh, v hi— #h^/B©&»«7 4 

[OO6U05 0 6 ^^i-J; 5 lv> hi— 

7 5 -fi£»m«»J<oiR«$Hfcm«»I^ 9 o ti>m 

tat, mto'i^tm&ztiim^mmi''- hzv&z 
mm7 emu&hs hi— s««7 ski*, ** 

7 7 I^X«»«:B£$tt^]»v^riR^-- h * art* hi" 
^«9fflL«Mt7 8 3^E*.Six, ^<D«|7 7tCg|££;h, 
fc=¥T7dtt,'tglO«»»«-4 40|ft6 3lCH3tS*b 

/HL<Dfim*«*tf0. 5- lmng<D;fct Sft 
7 7tt^r-X*ff3'^E(Bg«£fcX«fStiTVN5.- 
[0 06 2] ttft£o J; 5 fc* 1 .©«Htt«t4 4 ^HUsi" 
5 is ^<D(Hl(E5tt=¥T8 0, ;7 9&4hUC*&7 7fcfi*. 
£>K hi— g| 9 ffl 7 8 #EMEU *©5fc«»# 
«Sc&7 6fc881-* 0 :^:J:oT hi— »»SP7 5 

o hi— *k mmm7 6<Dfrn%mvT, mi<oimu 

#4 4 OtStt &tb^aWNtt 9 0 -31 «9 ii^n^o 
[0 0 6 3] J2$£tf>J:5{c s hi"-^h/U73^^(Dh 
i— Sr-m hi— »*» 7 5 CWU ®KS 7 6 co/J^ 
?L^r5i LT^flrf om«6«S 9 0 ->» t) Wf ©T?, h i~ 

-#h/w 3^e> hi— *-fe*f-^ms*x«< ^ 

fc, 0 l:ii-Sffo hi— *MfHft£ft* - 

ifc*^ 0 WI9 0H«»**vfc hi— tt, m^SP 
#4 4, 4 5icj:oT, 

[0 0 6 4] ±*Lfchi— ifelft^oTi, ±> 
* 7 23&Ui"-»«ftT«:ttftlU»ifc^*tt. hi— 
^h/i-7 3F^Ohi— #«<*ofct><0£ LT> 

t> A4 ttso &<Dmtim&W)ft 
[oo6 5] mim&tMim<ou'$m*. hi— ^h/w7 
T) oiwnia^jRt, hi— ^h^7 3^sssi 

[0 0 6 6] S4tC^bfcJ:5^ milr-X*/*-5 

icdffipi o 2^«A«^ :oHpio 2pnH3fc 
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m«»j#-hy y*JZ lcTFttHnttB^LTW* 

[00 6 7] AHt^? h 1 #^-lF©7GfclAfi$ftfc 

[0 0 6 8] #ClC, C^*mcoV^TttW1-6. H3IJ1- 
^Lfce?p-7 l 5I4. ^0«&K:9«^ffi&« 

K^n-y 1 5 U **ff±0 hi— iMte 

¥ttHE¥S*S. ro6?P-7l 51)ff«a-7 8 

* iS3te# 7 * ©MifcfT t an* 

[0 0 6 9] fcfc, B3te^Lfc*.y-^V#3S«l 7 
lcoV^-CIMBi-6. * y-^v^si 7^y-ny 

K 1 8 14, ¥ffifttf># y £ V=f 
ttSLQ&V* &mM<D7 V- F^uy 8 2 fc&ffiMXf* 

*#ffr3fcfcr*8 5^H£S;h/CV*o ^(J9tfX8 5 
fi, ^y^-^^u-Kl 80lA<3Wtffi^l^C*^I 
T\ d>o^*»3l:*«Siifcfll«iB8 Vv. 
- K*A^8 2 £5S£(C«*$-e\ *>o*<E>«&B8 4 

y^y^i/-Ki 8©tt«taii(i-«. 

[0 0 7 0] ±»<DJ:5^UT, «*ft7Jc«i-6^ V 

tis * y-^y*BL*mtt£»<o*M l &&tJ5±-l,X 
V^5o :M=(*3fc:/l'— M?A^8 2£r@5£-T 

mtS 6 , 8 7 £^&fcpTO£ 9 $ fe^^HCR^I"* 
[0 0 7 1] Wc, hi— y ^yHfiBJcov^-CBM 
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ftr-x 1 9 rtSr^tftfflSHfKSS^ 191: 
-ff^«KSttfc/<-< ^8 8 £i§ 3*b 
So h^-«SSS15«-2 0O*{S!j^g|$lC(4, B»LT.V^ft.. 

ft 7 oEiteas h i— «a&»r 2 0 ice* htis *<vhi- 
io -»s»#2o^iHiei2ibstts, 

[00 7 2] 05, H9, SlOlC/Ttip^ ^y- 
= 1 9MZ&m Ufc hi— 8£i££W2 0©f 

(Dt*^8 9 3&$K»-tb*l, r<On-7^9 lfctthi— y 

^/w^u h 9 2 btix^Zo ^<d^</u h 

#*<o«?L9 33^»*ift,- ±»bfc*tr^8 9 3&S^i* 
tl^t0^7L9 3^e:A?)^iA/-CV^S 0 hi— yiM^/i' 
"W' h 9 2 J4, B 5 < 4— 3 O — ppi: J: 

20 5»*Sixfca«»9 4rtOh^-l^Bfctt«U w 
oh^-«^Ko±«tt|tiJ6«>J:5^±*^--6 (04 

[0 0 7 3] B5&mBl 0K»1-J:5fc, *i^§U9 4 

9 5 t:±^C0 h-t-V-f^^ t^fr h 9 2 »Jt e> 

t*tf^8 9 hi— yiM^A-^ h 9 2(0«?L9 3 
ICR* k&&VX&$ > Ztl\C£*z>Xh1— yf-^^/p 
30 ^uh 9 2*501 OJc^Hl-C^bfc^lfilfcBOBSnS. 
^yh, hi— y^^/^wh9 2<D^ffilCti, 
*ra^ga^J*^fc^^#tt7>fV9 6dS^K$tt, h 

i— y im* ^ /v-<^ h 9 2onamKs ^ v 9 

[0 0 7 4] h^-«g^»2 0ici:or, ^y-^x 
^ill 7(0^!)^y^^l9^»ai$Hfch 
i— J4> hi— y ^^/W^/V h 9 2 £ <o£ttig LWMift 
T^S3felc»v^l^5 5*>fc, ^<D-<yv.h 9 2<0^?L9 
3 9 4 <Dftmm±\£t£T*?2>c * b 

40 H2»£*b5hi— y-y-^y^/uh 9 2<D#tt7>f V 

9 6 tcior hi— «^B*^aRsi*tt, m«^fii 0 

9 614, ffi^gP9 4^Mffi^J£^1-5co : C, hi— ti 

mh-rmmmi o^fovxmmzti, u^thi— 

[0 0 7 51 ftio-7 9 5©5S»oatt»9 4 

OrtMf^»|Ctt^«fcJ:or«iWB9'4 a 

50 ^SM47-<V9 6tt»ttftJfS*U i^®9 4 
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£ «S£*Lfc h tt, 0 6 ufcfS 1 <0«Etf» 

#4 4^tmtt£inZ>. ^<D£o\cvxm^ hi—* 

mmm 9 o tcmstrz r * s. aaaia 9 o k 
aa&sftfc h-*— 0 1 k«# 

[0 0 7 6] 09 fc^WJ; 5 fc, h*- y ^/u^ 

^££t* ^Lfc^t, ti< tifcKJeSJvO^o £ 10 

f/v^v Y 9 2 <fc 9 ft 9 . ^SSWft 

7 -f V 9 6 *$BI 1 0 IC^Ti 5 fcaftffi 9 4 0>rt*Hfc 

[0 0 7 7] ±itO*D& h^-^lNf 

jS**7^b!iIiRU^h^«-S:iR^-r6«g 20 

0 M*>l ^t»* J: < WRIflii-a r £ 5, 
[0 0 7 8] ^fc, h^-«a»t*riti-*att»9 4 

^Offl^9 4^ N ^<Oft<D^-.^*^»i:.Sr»J#:t 

SOT, ff»a=yM08TOW5. 30 
" [0 0 7 9]^, 

^[oo8oi i-4to*>*»w-ett, m sjbmm 1 o fc» 
Litm&om&j&kmmz&^x, hi—met*^® 

^y-^l lR^^a^i-<5»2SH*SWt4 50, 

flo^ny^matiu w©L/Na»©ata*iia 

^ggg^Lfcgg^Pj^ 1 Umpire g g b^— fr3gr 

&p£?w, &7v?9mzmitziiithi-*-texm 
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[0081] £fcfc#3&grewu «*#7^«rs h-j- " 

u-c, mm im-KzvmrtzzkK. 
*a u fwfta=y M«ti oisa^a**^ 

[008 2] 

immmi u*r> *%m<Dnmmzm 1 &xm 2 z&m 

X* 7 ' 2 &UHr ^gfcfrSr * f 5 >Jr 
-xi^frtiX^Z&Jhl*. H3^SH1 O^tfcfP 
«ffi:raa-ca>9 v jfel2:RWUfea 

[0083] ^^^It^Mt^iCil^iM 

ffivN^tt, «*»7±it.i^ifif-A*a/j^^^h 

tttJUtU lS*#7^«i«*ffij^ft*#|tii^«L 

w^^it?. 1 k*m>a (H*) wa-c«*»7±jc 
o^ov>rjt, 0i^i-«t5^ i^y^iio 

Eitifc/u— ^cstu *2<p««wt4 aa 

[0 0 8 4] *«WCtt, llWfflW^s^' 

hiicfcv^, t&i6Lfcj:5te, ma^y-.^i is: 

V, ^tvlwffig1-S»2a»«Wt4 5 0-Sl2WO, ft 
^:##iZ.^ig (®*<DL) 3ia«o F^«a*«r; r 
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ummn, MtftmamtmimmfrftoMwnK^ io 
xnt>tiz>o z<ommw^o^x\wi^v^tK mm 

*&MU ^(D^^na^a^, ;**y (RAM, 
ROM) , # j^lDtt, ^Py^lHlte, 

I0086] trt ^-«*i:^JItti#ifc* 
5 ic, '«TE^*^* 5&^LJc^«?i-S»<ft« (L) 20 

®«*tii^«L^«r*<oa#ffii: LXWffl^S^ it) 

[008 7]^ ^^-hWtM^n^^go 
t+/3#Offlt\ n#g<Dyp>y^n*i, at+(n- 

6, rrT v o=v,/vL (v, : mmm<offim&. 

V« = PXD 

* h^-*t«»7 5 <t 5 fcW»-f*. 

[0 0 8 8] K±oi5<fc««l:i-SrfcfcJ:.?i, 50 
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[0089] ffi> h-J— KtMDMfpiclB LTtt, h 
<*ivcv*a» h-fHHJMb&s y * * h S <fc 5 lc u 

*»-c*«> in*) ut wBwt > * y weim- 
[oo9o] i: r *>-t% ±M<Dttx& h^- y ^ 

Mmi'Xnn&lsX^tefr'otzitK B 1 fc^f«fc« 

M®m zftx v ^ So r <d j: 5 y ^ ^ 

[0091] *-fx y^-r ^^h^-#©sai*ft^t 

Vr=SxDx(1-^/1 0 0)/T (g/sec) 

^vxnmTtt&zmwmzffiTLx^Zo. 

[0 0 9 2] ««BLfr»0 v -S^KIH*!* 

PXD/ (L/Nv.) (g/sec) 

Vh'=PXD/ (L/Nv.) -V r 
OSoh^-SrWJ&t-^r^t?, L/N EM-CIS* §*t 
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ioo93i mmvitimm%*)<ohi—ttm 

S:Eft#f: («»»0^*y).lcEl»Ur*$<, *'LT 
Lfchi— tt*£&, 5feo hi— fl»S£*ffl1-*SI» 

^ - hv<* * * 5 KMits. * uriwa. 

Lfchi— ffilRfi (hi— WM) oKfflsfcODfcftA 
hi— WftfcfT 5 r 

[00 94J 

mux hi— *t&£fr5 r. hi— » 

Mil, h0«*H*i*»*"O#*i 
[0 0 9 51 *fc v M*qi2B«<0lfftoeflcKllTO, 

^»Sitfc«KfcJ*fls:bfc>i-H***^, ftohi- 

»^©^x.fcwir^i:t), aUtojgfc-Chi— 

[gill *aW©-«K««:*1-H-e*)oT, 
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[04j ®3 k^k^/simo, h v j> 

^oaw^ttTV^v^fMk^^ h£ hi— #hA-£* 

My h*^*»«BTSfea. 
[0 6 ] 0 5 4: n timoftltt*-- y h 0»»KB5¥B 

[0 7] 0 3 75^0 6 [ZTF-rftm^- yvo, mmm 
tm^(o^^m^^<ommmxh^o 

[H9] H3 75SH6Jc^rf^«3.= ^ h© H hi— y 
[®10]E3 73>^0 6 fc^-J-flsfftM y h h i— 

1 fl3ft«y> 

2 *-~y h£— * 
3 

10 afe»B' 

11 ?Lf&XV-7 
44 

4 5 %2<Dmtmt 

7 5 hi— *W&«" 
9 0 .aflMtt 



[09] 
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